Our results indicated a strong desire among the majority of participants 1,445 (95%) in getting their clinical lab research results. Likewise, 93% expressed interest in being informed about their future genetic results. There was no significant difference in veterans' and nonveterans' preference to disclosure of the research results ( 2 test; p 1 0.05). Regression analysis show ed no significant relationship (p = 0.449) between the outcome (receiving research results) and veterans' responses after controlling for demographics and educational levels. Conclusion: Participants believed they would prefer receiving their genetic research results. Veterans are similar to nonveterans in their preferences. Offering genetic research results to participants should be based on well defined and structured plans to enhance interpretation of genetic data.
Introduction
In light of recent advances in genomic research, there has been an increased interest in and proliferation of genome-wide association studies (GWAS). In GWAS, thousands of genes from large numbers of people are linked to different types of phenotypes in order to identify polymorphisms that influence susceptibility to several common chronic diseases [1] . Knowledge about genetic susceptibilities has the potential to transform the practice of medicine by enhancing diagnostic and treatment ap-proaches for common chronic diseases [2] . Although the prospective advantages of GWAS are promising, there are several challenges involved in integrating findings from GWAS into clinical practice [3, 4] . One important challenge is the ethical considerations associated with communicating genetic research results with participants.
Several ethical principles guide biomedical research and practices, including respect for persons, beneficence, reciprocity, and justice [5] . These principles provide a justification for returning individual genetic research results to participants, most notably the principle of respect for persons. According to some proponents of this practice, this principle suggests that researchers should respect the desires of participants and not treat them as a means to an end [6] [7] [8] ; therefore, respect for persons proposes that researchers should ideally return individual results to research participants if it is in line with the participants' desires. Some authors have further argued that the return of research results requested by participants may in turn 'increase participants' willingness to enroll, thereby facilitating future participations,' offering another advantage of returning results [8, 9] . However, several issues have been raised as barriers to implementing this practice. One such concern is due to the uncertain nature of genetic research findings, as they may not necessarily predict the development and severity of a condition [10] . Additionally, many GWAS are hypothesis-generating rather than hypothesis-driven, which also raises concerns about replication and lack of validation [11] . Furthermore, results from GWAS may produce findings that indicate increased risk but cannot determine if or when the disease will manifest, as there are low penetrance gene variants [2] . As a consequence, controversy still exists over whether or not it is ethically sound to return genetic research results to individual participants [7, 11, 12] .
The Veterans Health Administration (VHA) has launched a new genomic program to examine how veterans' genetic information could be used to improve their health care (http://www.research.va.gov/programs/pride/ conferences/docs/accountability/Genomic-Medicine-Program.ppt). To support research in these areas, the VHA proposes to establish a database of annotated clinical samples from consenting volunteer veteran patients. The database would isolate and analyze DNA from participants' blood samples and link these genomic data to participants' electronic health records for epidemiologic analyses. A wide range of phenotypes relevant to both veteran and general populations could be studied [13] . The development of such a program should be informed by attitudes of veterans towards the use of genomic information for research. In one such related study, Kaufman et al. [14] conducted a study of veterans' attitudes toward the VHA genomic program and found wide acceptance regarding the return of individual genomic research results to participants, as 9 out of 10 participants said that they would want to know their research results. However, this study is limited in that the questions were asked in the framework of the planned VHA genomic program, not about a specific genomic study. In addition, there has been no comparison of veteran and nonveteran opinions about how genomic research results should be communicated to participants.
As part of the Family Investigation of Nephropathy and Diabetes (FIND) and Extended FIND (EFIND) studies, we are conducting GWAS to identify genetic variants that may increase individuals' susceptibility to diabetes and diabetic nephropathy (DN) [15] [16] [17] [18] . To begin to probe subjects' receptiveness of learning their results of genetic research involving their DNA, we conducted secondary analysis of the FIND and EFIND data. Our objective was to identify the preferences of participants in receiving their research genetic results, should any become available. We also compared preferences reported by veteran and nonveteran participants, as past research has shown that veteran patients who use the VHA healthcare system are disadvantaged in terms of health and economic status as compared to the general population or veterans who do not use the VHA health care system [19] .
Methods
The FIND study is a multi-center study aimed at identifying genetic variants that increase susceptibility to diabetes and DN using sib pair design. The San Antonio center participated in the FIND consortium and further extended the FIND study. EFIND is also aimed at identifying genetic variants related to DN. However, it is a multiplex study extending 50 FIND families and including first, second and third generations. About 1,200 consent forms were obtained from subjects enrolled in the FIND study, while 375 consent forms were obtained from subjects enrolled in the EFIND study ( fig. 1 ). All subjects enrolled into the San Antonio center were Mexican-Americans [16] . Currently, the FIND Consortium is conducting GWAS using the Affymetrix GenomeWide Human SNP Array 6.0 to identify several single-nucleotide polymorphisms (SNP) related to type 2 diabetes and DN in subjects who participated in the FIND and EFIND studies [15, 18] .
Eligibility for the FIND study was determined by probands who had a family history of diabetes and overt nephropathy or end stage renal disease (ESRD) attributed to type 2 diabetes and at least one full sibling who was diabetic (hemoglobin A1c 1 7% or fasting blood glucose 1 120 mg/dl) with nephropathy (ACR 1 0.03 and normal serum creatinine concentration). Blood and urine samples from all participants were collected at the time of the enrollment and sent to a central laboratory for analysis. Clin-ical diagnoses for diabetes, albuminuria and advanced diabetic nephropathy were established based on information collected from patients' medical records as well as from their laboratory results [15] . A similar approach was implemented for enrolling subjects in the EFIND study. Clinical phenotypes were generated by our local NIH-funded General Clinical Research Center (GCRC). All patients provided written informed consent to participate in the study. The study was approved by the local institutional review board prior to initiation.
The enrollment process for the FIND subjects was conducted by making initial contact with potential probands. All probands were recruited from local clinics, dialysis or transplant units that have high numbers of diabetic nephropathy and/or diabetic participants. Eligible probands were asked to contact their siblings and ascertain their willingness to participate in the study. Willing relatives were then contacted by the study coordinator to complete the enrollment process. The enrollment process for the EFIND subjects was conducted by making initial contact with the FIND subjects and asking them to invite all willing/living relatives. The goal was to extend the FIND family into complex pedigrees (e.g. first, second and third generations). The study coordinator then contacted all willing relatives and enrolled subjects to obtain consent, data and urine and blood samples. Detailed information about the enrollment process is described in a previous publication [16] .
For this study, we performed a secondary analysis of the 1,575 consent forms signed by participants enrolled in the FIND and EFIND studies conducted at the San Antonio center in 2000-2004 to investigate their preferences about receiving clinical/lab and/or genetic research results. The consent forms of the FIND and EFIND studies had multiple-choice questions asking about participants' preferences about receiving their: (1) clinical/lab results such as HbA1c values and (2) future genetic results. A trained study coordinator experienced in conducting genetic family study (GFS) obtained informed consent from all participants; the informed consent process lasted for an average of 40 minutes. The study coordinator explained the research study's purposes, procedures, risks, benefits, data and samples ownership, and confidentiality statement as presented in the consent form. The informed consent form had information on how and why lab/clinical measures should be obtained. The consent form stated: 'The blood and urine tests will show us whether (1) you have diabetes, (2) your kidneys function well and (3) your level of cholesterol (fat in the blood) is high or normal. If we find that you have kidney disease, diabetes or other conditions requiring medical attention, we will notify you and/or your doctor, as you may prefer and indicate below. ' In addition, the consent form had information about future genetic findings related to subjects' DNA analysis. As stated in the consent form: 'It might be that, in the future, we will find out more about the genetics of diabetes and kidney disease. This new knowledge might benefit you and/or your relatives and might be used to influence the future health of you or your relatives. However, some people are afraid that it would make it harder to get health or life insurance or to get a job when results from genetic studies are disclosed. You can decide now or later whether you would like to obtain this kind of information.' At the end of the recruitment session, the study coordinator explained the uncertain nature in genetic research findings and emphasized that these findings need to be tested for clinical validity and reliability before implementing into clinical practice. The study coordinator then asked participants to indicate their preferences regarding receiving the results of their blood and urine tests (clinical/lab findings) as well as their genetic future research findings. For example, the question about subjects' preferences concerning clinical/ lab findings were presented in a multiple-choice format and stated: 'Regarding the results of my blood and urine tests inform: (1) me, my address is …, (2) my doctor, doctor's address is …, (3) both, (4) do not inform anyone.' A different question with a similar format collected data on subjects' preferences regarding research future genetic results.
The FIND-EFIND databases contained participants' demographic information (e.g. age and gender) and some selected clinical variables, including diabetes and chronic kidney disease. Additionally, in order to compare views from veterans and nonveterans, we identified veteran participants who were VHA patients using the VHA's National Patient Care Database (NPCD). This use of the data was approved by our institutional review board. 
Data Analysis
In this paper, we have included data on the demographic (i.e. age, gender) characteristics for all subjects who participated in the FIND and EFIND studies (n = 1,575). In addition, we have provided data on subjects' preferences regarding receiving their clinical/lab and genetic results. A subset (n = 416) from the entire sample was invited to participate in an additional anthropological study to examine ethical issues associated with subjects' participation in GFS. For this subset sample, we have collected additional information on educational level and income. In this paper, we first present results on subjects' demographic characteristics of the entire sample. We then show data on subjects' responses to the clinical/lab and genetic results. Finally, we provide a description of the subset sample of participants including results from logistic regression analysis.
Descriptive statistics, including frequency distribution and means, analyzed continuous and discrete variables. Associations between categorical variables in the form of contingency tables were examined using a 2 test. Correlations between subjects' responses and selected demographic measures as well as diabetes status were also assessed. To compare age, gender, education, and income between veterans and nonveterans, the variables were reported as means 8 standard deviation (SD) for continuous variables by using a Student's t test and were stated as frequency (percentages) for categorical variables by using a 2 test. A logistic regression model was performed to find the relationship between the veteran status and participant preferences regarding receiving their genetic research results, controlling for demographics. The findings are presented as percentages in order to demonstrate the trends and variation in responses within our sample and are not intended to imply generalization of the findings to a broader population. The software package SAS Version 9.2 was used for all analyses.
Results

Subject Selection
We initially included 1,575 Mexican-American participants who had participated in FIND and EFIND studies and signed the consent form ( fig. 1 ). There were 1,200 consent forms obtained from subjects enrolled in the FIND study, while 375 consent forms were obtained from subjects enrolled in the EFIND study. We excluded 53 total participants whose veteran status data was missing. Of the 1,522 participants remaining, 275 were identified as veterans and 1,247 as nonveterans. For the final analysis comparing veteran and nonveteran status controlling for socio-demographic characteristics, the sample included 416 participants, 60 veterans and 356 nonveterans.
Demographics Characteristics of Subjects Participating in the FIND and EFIND Studies
Of the 1,522 participants, 343 (22%) were probands, while 1,179 (78%) were relatives. The mean age of the probands was 56.3 8 11.9, while the average age of the relatives was 45.2 8 15.9 (t test, p ! 0.05). Of the probands, 173 (50.4%) were male and for relatives 393 (33.3%) were male ( 2 test, p ! 0.05). About 20% (68) of the probands were veterans, compared to 17% (207) of the relatives ( table 1 ) .
Participants' Preferences regarding Disclosure of Research Results
Our results indicated a strong desire among participants to receive their lab research results and to be informed about their future research genetic results. The majority of both veteran (268, 97.5%) and nonveteran (1,177, 94.4%) participants indicated that they would like to receive their individual clinical lab results ( 2 test, p = 0.056). Similarly, in response to the disclosure of future genetic results, 263 veterans (95.7%) and 1,159 nonveterans (93.1%) expressed a desire to receive their individual genetic results ( 2 test; p = 0.0999). On the other hand, few participants indicated that they would like to share their research results with their physicians; this was true for both veteran and nonveteran participants (7, 2.5% and 70, 5.6% respectively). Table 2 presents an overview of re- sponses given from all of the participants regarding the disclosure of research results. We have conducted several kinds of statistical analysis to assess variations in subjects' preferences and included all 3 groups: Veterans who are patients with diabetes, nonveterans who are patients and nonveterans who are not patients. Our findings did not reveal any significant difference in subjects' responses regarding their preferences on receiving their clinical and future genetic results. We stratified for participants who have a diagnosis of diabetes vs. family members with or without diabetes based on their lab reports. Diabetic diagnosis was considered if individuals' hemoglobin A1c 1 7% or fasting blood glucose 1 120 mg/dl. We distinguished between a proband who was a veteran and a sibling who was a nonveteran by identifying their veteran status using the VHA automated Austin National Database. Our analysis showed no difference in subjects' responses if a nonveteran was a family member or not a family member. This maybe due to the fact that all enrolled subjects had a family health history of diabetes.
Regression Analysis for Veterans' Preferences
For the subset of subjects with demographic data, we assessed their representativeness of the larger study population. The proportion who was veterans was smaller in the demographic subset, 22% vs 30% (p ! 0.01). Of the 60 veteran and 356 nonveteran participants who reported sociodemographic information, 5 veterans (8.3%) and 63 nonveterans (17.7%) were probands, as the majority of both groups were relatives of the probands. 
Discussion
In this study, we found that veterans' interest in expressing their preferences about receiving their genetic research results is similar to nonveterans. In addition, a very high proportion, 98% of veterans and 94% of nonveteran study participants, indicated that they would like to know their clinical lab research results. This high proportion is similar to findings by Kaufman et al. [14] , where a majority of veterans who use the VHA health care system to receive varying degrees of health or psychological care, in a broad range of demographic groups supported the establishment of a genomic database and showed interest in receiving their research results back. Two-thirds of respondents in Kaufman's study said they would be less likely to join the study if they did not receive research results back. Although the desire to learn about one's own health from the study was high, human characteristics were strongly related to whether or not veterans would participate in genetic research.
Current advances in genomics hold a great promise to transform the practice of medicine by 'personalizing' health care [20, 21] . As a consequence, several large prospective cohort studies are being conducted to examine the influence and interactions of genes, environment and lifestyle on health and disease. Most of these studies use GWAS to identify potential variants that may increase individuals' susceptibility to common chronic diseases such as diabetes [1, 21] . Communicating genetic research results generated from GWAS remains a major ethical challenge [7, 12, 22, 23] . It is evident from our findings that the majority of participants expressed an interest in receiving their genetic research results. Participants' positive response regarding obtaining their genetic research results is expected to grow as genetic research is widely believed to be beneficial by both the general public and individuals diagnosed with certain conditions [14, [24] [25] [26] and as the increasing growth of direct-to-consumer genetic tests provide arguably more convenient and easily accessible alternatives to obtaining genetic tests [4] . Some studies of public opinion have shown wide support for the return of research results from biobanks [24, 27] . Other studies have shown participants' desire to receive results about genetic risk assessment for preventable or potentially manageable diseases, as in the case of colorectal cancer [28] . In addition, participants have expressed a desire to know their individual results of a genetic test that may reveal their likelihood of developing an untreatable illness, such as Alzheimer's [29] . Throughout these studies, the trend among the majority of participants surveyed has shown that participants optimistically stated their desire to know their individual research results [30] . Whereas these findings and those in our study reveal that participants would like to receive their research results, there should be caution in interpreting and drawing conclusions as this is a complex and controversial issue. Moreover, the VHA has launched a new genomic program to assess how veterans' genetic information could be used to improve their health care (http://www. research.va.gov/programs/pride/conferences/docs/ accountability/Genomic-Medicine-Program.ppt). This new program will establish a large database of annotated clinical samples from consenting veterans. The database would isolate and analyze DNA from participants' blood samples and link these genomic data to participants' elec- tronic health records for epidemiologic analyses. A wide range of phenotypes relevant to both the veteran and general populations could be studied. The creation of a large genomic research database will allow future GWAS to identify genetic variants associated with common chronic diseases among veterans [13] . Proponents of returning research results to participants may defer to the principle of respect for persons, maintaining that the choices made by individuals who are capable of making decisions for themselves should be treated with the highest regard. Those in support of returning results focus on participants' desire, stressing that respect for persons does not imply mandating participants to accept their individual results, but rather the minimum of offering the choice to receive results [6, 9] . Disclosing research results may allow the participants to take preventative or precautionary measures to improve their quality of life [31] . It could also potentially benefit researchers as it may enhance participants' retention and trust in the research process [8, 10] . Some have argued that researchers should inform participants of any research results 'regarding genetic risk when significant implications to their health are confirmed in the course of research' [32] . However, it is equally important to consider the scope and limitations of such genetic research findings and the negative implications of returning preliminary genetic research results for individuals [21] . Some participants may take radical measures after receiving their results due to anxiety-ridden fear, and others may experience distress if they are told they are susceptible to an illness that does not currently have any treatment options. Further complications of returning individual research results involve the lack of time and trained personnel required to deliver the results [10, 22, 33] . Additionally, with the proliferation of direct-to-consumer (DTC) genetic testing available, there are additional ethical considerations to take into account. A primary concern of DTC genetic testing is that they may be ordered directly by individuals, and therefore there is often little or no physician involvement [4, 34, 35] . This presents a concern regarding the communication of genetic test results as it is conducted outside of a clinical setting and are often interpreted by individuals themselves. As a result, this opens up the potential for misreporting, misinterpreting and misapplication of results [35] . Furthermore, DTC tests are often not clinically evaluated, thereby the value and/or risks of such tests remain unclear [36] .
Given the implications of this issue, it is essential that both participants and researchers involved in genetic studies be fully aware of the ethical issues associated with such research. With the expansion of genomic research, it is apparent that there is a need for a policy to determine whether researchers should return individual results of genetic research. Many have proposed solutions on how and under what conditions researchers should disclose individual genetic results. The National Bioethics Advisory Commission (NBAC) and The National Heart, Lung, and Blood Institute (NHLBI) have advised against informing participants of their results until certain criteria have been met [10, 33] . However, others hold the belief that all individual results should be offered to research participants [6] . Finally, in determining whether participants should receive results or not, Ravitsky and Wilfond [23] have set forth the recommendation that each situation should be assessed on a case-by-case basis [37] . Despite varied views on how and what results should be returned to participants, there is a general consensus that a standardized set of disclosure guidelines would be valuable and, at times, necessary in order to provide a welldefined and structured plan particularly to address issues, such as study limitations and data interpretation [38, 39] . Similarly in regards DTC genetic testing, in order to prevent undue physical and emotional risks to the individuals, it will prove to be indispensable to educate the public about the value and limitations of these tests and establish regulations as well [36] .
Implications
Our findings have several implications. While the majority of participants revealed that they would like to receive their research results, only a small portion of participants indicated that they would like to share their results with their physicians. This suggests there is a need for informing and counseling participants as well as educating primary medical providers about the meaning of genetic research results. Informing participants of potential plan options regarding the disclosure of genetic research results may be conducted during the consent process. Consent forms should explicitly articulate the plan of communicating all possible research findings, including aggregate findings, specific results that have probable implications for the participant and preliminary individual results that may have less significance. Many institutions, including ours, have already implemented these principles in their informed consent documents. This will allow participants to decide whether to participate or decline from the study in a truly informed manner.
In addition, our findings showed no difference between veteran and nonveteran participants regarding their preferences in receiving genetic research results. As discussion and genetic research progress at the VHA, we suggest that investigators work closely with their Institutional Review Board and VHA staff to design a comprehensive approach to communicating aggregate and individual results and to address disclosure in informed consent documents. The application of such programs and the relevance of the ethical dilemma of returning individual genetic results will become even more pertinent in the near future as scientists expect the results gathered from GWAS to identify people who are at risk for common chronic diseases.
Future Studies
The indeterminate nature of communicating genetic research results suggests the need for continued empirical work to address unresolved and other unexplored issues. Future studies should be conducted to further assess the duty to disclose results. Whether researchers should return individual genetic results to subjects who request them raises the issue of whose responsibility it should be to disclose such results, when the results should be disclosed, how the results should be disclosed with participants, and to whom the results should be disclosed. This concern extends not only to the research participants but also to family members who may not wish to be involved in the research and to ethnic groups whose characterization may involve genetic findings. Additionally, future studies should focus on how the practice of communicating results to participants affects their views of research. Although hypothesized, it remains unclear whether it will significantly affect participants' perceptions of investigators and the field of biomedical research or influence their likelihood of enrolling in future studies. Finally, the risks and benefits of disclosing results must be assessed for the researchers, providers and health care practices, taking into consideration the necessary support systems and financial costs associated with providing results. Not only will these issues help to establish a better understanding for the future of genetic research, it will also help to enhance communication between researchers and participants regarding research data.
Limitations
Our study had a few limitations. As our analysis was limited to responses from participants of Mexican-American background enrolled at the San Antonio FIND Study Center, further research including participants from multi-ethnic groups is justified. Although our current findings cannot be generalized to the general population, our study's focus on Mexican-Americans highlights the views of this particular minority group. It is important to study minority populations in order to bring attention to any issues specific to that group and to gain a better understanding about their concerns; especially as such groups may be more vulnerable than the general public. In addition, the study design did not allow us to explore why participants prefer to receive results, how they interpreted the offer to return 'genetic results' and whether or not they would be satisfied with the return of aggregate results. However, we have conducted several qualitative analyses on a smaller sample to examine factors affecting participants' preferences to receiving their results. Our findings showed that participants were interested in receiving their genetic results and they underestimated the potential risks associated with their participation in genetic family studies [40] . However, these data were collected in 2000-2004, and as there have been many advances in genetics since then, there may be changes in public perceptions that our findings do not address. Additionally, due to such concerns regarding ethical and social implications of communicating genetic research results, several states have enacted laws protecting indi viduals from discrimination by employers and health insurers. Furthermore, with the U.S. Congress' recent passing of the Genetic Information Nondiscrimination Act (GINA), which provides national protection of genetic information, views of both veterans and the general public may have changed [41] .
